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24... ELLIPSOIDAL BODY-LIKE PROJECTION PORTION 
23... POWDER LINE PORTION 
22... INNER HOLE PORTION 

21. ..MAIN BODY PORTION (MOLTEN STEEL CIRCULATION HOLE PORTION) 
20.. .SINGLE STEP-LIKE DIP NOZZLE 

(57) Abstract: A casting nozzle capable of preventing alumina etc. from depositing and of preventing molten steel from non- 
uniformly flowing. The casting nozzle is characterized in that "independent plural projection portions and/or concave portions" 
are provided in a molten steel circulation hole portion of the casting nozzle, and the portions have dimensions satisfying "Expression 
(1); H ^ 2 mm, Expression (2); L > 2 x H mm" . ( M H" in the above expression is the maximum height of each of the projection 
portions or the maximum depth of each of the concave portions, and "L" , the maximum length of a base portion of each of the 
projection portions or concave portions.) 
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UJ*T*©liBPH*S4~2 5 cmt\ \Ufr b^*T*(D^$ & 0 . 3~2cmT'fc5l 
3diU)j N r^ffifc. 0*U<f±2a*fcr4 3«Ofc'«rA/SrB5l!«-feft*/X/K» 

<* fete, r^^M^^iiss^ffi^^^oiiaa^^^brc7X^(#if^ 
wi®*m? ftmrnm / mwejcm 7 ) j , rganp© g &$t$f ® t> at ^iae 

ti&^fetffc&ft-CV^. ii^r, *y-f K^— h^-r h y 

tt#x*!«fc#atp#fet>2Sil^ftTV^. 
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XWti)te¥%m>Wt1rZZbi!>mmistiX33*), *fc. a l 2 o 3 - s i o 2 -ctf 

M, CaO-Zr0 2 -cm ^-tf^ V^©^^ ^<grIEf£i-£ ^ i %*StH 

mw#fF^ i~8 £A*mji, rrt^^^^i-^^^tp^^^^s^ 
^^^oT^o^ft^^bfc^^A/X/i/C^^ifei o)j N r^n^i* 

>t#J & R 3!RT*e # ^ x. tz.J&Vt&J& ttx / X7n*| 5 ^Sfe&JS Sr iK 

^/x/K#fF5:iti 2)j. r/X/^o^^iiijfcti-s^fe^^co^—^ 

ofrJ&ifccDmmS X^mftXffil 3, 14)J ^iifg£*LTV^ 0 

[4#rF:£$fc 1 3 : KM3t¥ 07-23091 (ft** 1 , 5 ) 

imff$:ffi2l : #fF$j|3 0 5 0 1 0 1 #4Mfc (fit** 1 ) 
CWWFAlttS] : #i¥0 6-2 6 9 9 1 3 (ft** 1 ) 
C#fF^:m4] : #H§H§ 57-130745 4§-£^ (#fFft*tf>f£IS) 

5] : 1 -4 7 8 9 6 (1***1 . 2) 

C^fWiife 6 ] : 6 2 - 8 9 5 6 6 (4Wft*<E>$£ffl|ff 1 *) 

C#rF^Cm7] : £HB3 6 1 - 7 2 3 6 1 -§-^* (SB 2 4 EI) 

C#rF^cm 8 ] : #PBg 6 2 - 2 0 7 5 6 8 (#fFiit*tf>f£fflm 1 *) 

[#f«i& 9 ] : H^BS 59-22913 (Hfli£ffg^ift*<0$Sffl) 
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C#fF5:^ 10]: #HBBg 63-406 7 0 (4#OTl3fc<0*&BBfR 1 Jg) 

[#ffc££fc 11]: #5B^P 0 2-4 1 74 7 (#fFlf ^<^^IS) 

[#fF:£$fel 2] : 4#iH3ZO 9-2 8 5 8 5 2 #^$* (ft^2) 
[#rF5lifc 13]: WM 2000-237852 -5§-k# (»3fc3l 1 ) 
ttfeWfXfik 14]: 4#|PS 2000-237854 3">2tfft (M 1 ~ 3 ) 

X/l/rt?LSP©^ttfclr g LfcffflB^iSflf (WFrfcSfc 1 ~ 8 , 1 0 ~ 1 4 # 
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^^7"" Sfcte "TTL^-Y^" coftW* M — btt*/X;H0a, 10b <D TtK 
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<%&W<Dffl7jk> 

5£(1) H^2 (^:mm) 

5£(2) L>2XH (|fi:mm) 

[iilS^O "H" te. ^§POft^$X(i[y3lf|5C9ft^$^^U, 
"L" it, &MUXitW&(D'<-Xl®(Dm*l-g:iS*7jkir 0 l 
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5t(3) L^tcD/3 (fffi : mm) 

y=x#x^TfcIEf8!LT&5. i i: Sr#»i:-f 5o 

*389§<0S* 8 otB^^ffsMFSfi^ y x/w* % suiam 1 a> £>i? 7 ©ug«© v»t*l 
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(a) itmrnm 1 1 <^s*/ x/^&, <b) ttjt<ft^ 1 3 ©tt/ x/!^^-r D £fc, 

HI 1 1 f±> HfflSftl 12-16 & £ Uit^M 14 — 18 X/W-@af£ bfc 

1312^, r^©i^$ (H) ir^S©-<-^§|J©ft^ (L) 

i©l#J ^r^ftbfc^^:^^i-|llT*fcoT^ l"L= 2 2mmJ L s H^o 

V^Tte T(A) : H= 7 mm, (B) : H = 1 1 mm, (C) : H = 1 8 mmj t LT 

mi Bi^m^^t^m^mmm^tiy ^^^^(Dmmmxh^x, (a) 
n&vtm&&mwt vt^m^ u (b) mmvt^^mm \^tz.m^-r 0 
mi4\*s m&vtzmi&i®(Dmwiffim%7F~fmxh^x, ^e<7>5*>> (a)«^ 

*&wx&m^zm^(i)&xf^(2)(D&ffimmm*^#>x, *mw\z%k%m 

^2(mm)j t-tZm&l*. HtflBLfc^^J^ ^$PS:T>VXf±Ilfl§P 
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= lmmj o;X^/ffc^ r^/X/WP 7X^7*^11®^*^-^ ^lEEl 3 fcij* 

t>> fttf^©7/l' 5 "10mm" i:#*-^&> t) (f&lBH! 3 <D "itmffl5" 

©JMMBK t£oT s rH=lmmj T*fi, &jB$rKH! bfcj»m^SB«> G>*LfcV^ 

^ej^fev^-c, s:(2)-e, ^-*«fp©***&£(l)& n>2xH( m 

ft*:S£ (L)^r2XH(mm)j^Tm -hfB©*3 J:tJ«©^^# bttHK „ 

T* "3£®©ie}£ (H) fc^©©."*— (L) Sr^bfc^mSr^ 
1% --T'(±, (L)£ TL=22mmJ U g&B© 

(H) «r r (A) : H= 7mm, (B) : H= 1 1 mm, (C) : H= 1 8 mmj t 
LTfh|?Lfc#tJ£r;^-r o |H 1 2^feWb*^i5^ W 2 ) : L > 2 X H (mm) J 
SrSlfci-B l 2 © (A) ^5fi©±Tfcjg^|BJiSBgaC>fe*t*V'»©fc»U, ro 

5t(2)«rj»fc$jfc^B|l 2©(B), <C)T?f4, i£**f&64tfS»ie>&;fc*, itbfio 
*>K ^jeOi«$(H)i:-<-^Sp©S$(L)©H«3aS TL>2XHJ &mtclsT 
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(DmZ (H) k-<—*n(D-g:£ (L)(D|i T^;(2) : L>2XHJ fcO^T. &IB 
**«38J;tflt«SE«J!:«<5# % ^teftjfcHftlBi-* h T^(2) : L>2XHj ©1 
^Sr^fc UTV^^tfciWJ 3 , 4, 6, 7, 8-m N T/V^^^EW* "5~ 

7mm" i>ttm^T^z&(&mm3&m)s mmmi^s-vn, wraxt "3m 

m£JlT" ^^$fT*feofc(miBlll2#Rg) 0 

Sfc, HulB r© : ^jBojffi^B&jhj, o£»9 "&&<D$m n tMUT, 

(2) : l>2xhj &ffifc-rmnw 1 ~ 8 v^*tt>. «©i^ia§ 

^M<D*^(^)^|^je ) P J ^^^o^(miB|ll2#^) 0 lt^J3, 4, 6, 

(2) : L> 2 XHJ Srtifc lt*3 ^©StSWf^fc&K:^ I"L> 2 XHj 

^«fc-r r. i: ^«-efc ^*3, hi 2 mmm 1 ~ 8 ) & «t 3 otis^ 1 ~ 8 ) 

5/6*. ^B^T*#^-t-5 T^;(2) : L>2XHj Sr^fci-fc^Mte. rL/HJ ^ 
2 ^i5I(2<)tfe5 n t *>&^:b1rZ>o 

*m w ^ fafrzmmm; x/ws N mris^ ( 1 ) *j <t ( 2 ) s-r 5 2§ 

^UCO^^S:^ L (mm)£r N Pfl£j$P£iai9:i-5 i© J X/i^F^D (mm) ©Rj^ 
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*$£w<D%i 1 1 (Dnm\^&z>mi&m ; xvw*. mmm i i o <Dwm<o^ 

<mm(om^mm> 
m 3 t* N i~8 ^i-mT'fe^) 0 

@5(4, (o -niii 2 ) -c 6 m?x / x/vcdwt x & s 0 
or, urn, mmm<D%imT : (®ft&7F-?mmmx&Y) s (b)h\ (a)op±:w?l 

® x <z> p ^j* %7jk -t m X fo 5 o 
El 7 te, H6©^y b©~®-e?iI^LfcltWJ l *5<tt>*HMJ i <^s*/ x 

^(Doib, (A)i$mffi.MlO<Dmm;X^*, (B)&t>*(C)teifclg&p n nl 1, 12 
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i£(3) L^rcD/3 (It : mm) 

C±IB^(D "L" ft, ^jg§PXOT^©-<-^lH5^ft^:S$^^L. 

"d" ft, &mny.m£n*mmir%m<D; x;v<oft&(mm*7F 

ft, ^^^sa^b7t^(flfria^;(3)^fci-M)-efc<9, (B)ft, *»r^©^ 
j& Crisis: l (ffrissS ( 3 ) v v ^j) t fe s . mwterfv /^m s x/ut* 

013©(A)ft, 8&13 r^(3) : L^7cD/3j Sr«J£"t-Sffi»!M*e*>«^x 
1 3 0(B) (DlEt^T* ft, -0©^jgOETt, ft<D&feti*h<D&#>&m<Offifl 

*/i'ffim<D<&f?j:ffiii&m)$:nx.x&.z> t s r©tift, rnvtzamonm^ 

W#^ft, 7k*7*^IHfeO«tmd^. *ul3 T^(3) : L^7tD/3j SrjjtJ£i-« 

*»t) tf>4§-a-ft, tdj ft, p fe 9WT^fPo^£^:bTv^5^fp^oft^F fc 3@i^-rs„] 
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tf^tU-SfrbT 1 0 2 — 3 5 0%#W£bV\ J; b ftf& b < fc£ 1 0 5 — 3 0 0% 
T*fc^ 10 5~2 7 0%^tlT < fc5o 1 O 2 %*l-e(t *^T' 

5tffl7L^bc0^it^^n-<7^ff 51 fc-CWj£bfc 0 -e<D^ N g^/X/^71 
<D*~X%X72 £ 9 Jr&U£(Z>^b/^^74&iai8bTV^V^ 1 4(D(A)-Cf* N 

M<DPtttj?L 73 o^M^^-f >- h <^ ? ^x-^-r -r^u 

3£i&74^ggi££;txTV^IE] 1 4<D(B)~(D)T*tt>£:< ^-f -t^^lSi?) fefrft 
^ofc 0 r^ittU"3, 2lj&74tf>iai§!tegi: ITtt, 72 £TF> "t~ 

^$P}-*"e^ 74 &mWt-1r% ^btmit. bv^ ir^JSo 
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2 0 mmKTtfcS r £ tmt. LV\ 



tt, 60° WTT*&5r.£:;W£LV\, [JbfB V XA'rttf" ktt, SfejBSrKKi- 

rmm&Tm<D&mi ^m^-r^t, ^«:h9o(d), (em^-t "0" 

1 OHJi&M 1 6 O K 0" r^jgfpT^So^j 

tHMfc*0!l**i-. fc*5x El 9 <£>(D)fc£ N T 0 : 4 5° J 0^ijT*fc!9s HI9<D(E) 
f± N Ta : 7 0° J <DMX*3bZ> 0 ^m^T^O^me j 3*6 0° m 
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9 <o (e) \zm~t£ o $zmMw:T\z.i&frn 43 a^^-t-So 

^m$T%k<Dj$m.d j "6 o° UAT" bv^s, 01 4, 

1 5 Kl^i-J; 5 £•> TSMtf* 2mm*tOili$ h (7 X/HW^'fr^fRj^^ii; $ 

6 0° £AT-e&*u«v\ r^gpT^^^Sej te> so° ^TtfW;£b 

HfrM^miHT-fcoT, XhU- VftWim; X;U 30 <0ft?LI»«£#ifiii?LSP)32 \Z 
*»©«B^jB*f|S34S:Eia!b^:^|-efc«„ fc*5. HI 4 , EI 5 ^*3V^T N 21, 31 
23,. 33 \*'*t7 P—y 'i yn%7F-$-o. L x X/l^4kf\ 

±iao«rRfr^jesp 24 b/t^anf+^saty xa- 20 a^xmrn^ 
®§P34%iais:bfc^ hw- htfcgat/ X/1^30 icmut, m^<o^\k^^<ovk 

*Sffii-«^lfcov^rKWbT#fcds % 8fr»<0BU<E>(B)k:B^l-*.J:5& "T 
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?\m-tZ>b, A 1 2 0 3 -C1, MgO-Cl, A 1 2 0 3 -Mg O-C^, Al 2 
0 3 -Si0 2 -C^, CaO-ZrO r C|, Z r O 2 — C^ft if — zj^-g- 
WWi/c^. A 1 2 0 3 I, MgOm, *fcT*/l^, CaO-Zr0 2 ^^if©* 

• gi»/X/WD7l£#t : (L 4 ) ; 120mm, (h) ; 5mm (D^HttlUt/ X/W 

:flt/X;K7;^5; L,= 80 0mm 
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: foHU<D£LM L 2 = 7 7 Omm 

: tHH$$(D^® R= 4 0 mm 

• Mt/ X/KD$t© : ^ffcgp |^;25wt%, Al 2 0 3 ;50wt%, Si0 2 ; 25wt% 

: r> jf— ? 4^*$ ; I3wt % , Zr0 2 ; 87wt% 

: f*I?LgP # — ^^;5. 5wt%, Al 2 0 3 ;94. 5wt% 

TrSaiS: (L 3 = 3 5 Omm) 
: 5 4® 

: Mii^.'M £ 8 mm 
: *$PO§:*:^£ 3 2mm 

B&IB§P&0/X/U|^?L^®^" 1 16%) 

<tt#09l> 

H^te, ©$£®liii©*(*/W-Xs/ b) : 3 (ton/#), 5 (ton/#), 

7 (ton/#)^^i-5zk*£ft5 J: 5te7K*<HS«EU 2l@tf>:7 0 n-<^jif|- 51 

tt N H7lC*tJ: 5 fc> Xj/ b*S3 (ton/#), 5 (ton/^) ©^-£\ 
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<*ft«2 (HI 5 #88) > 

■ X/KZ>JEm : l*Hr* b X/W 

:§ft/X/KD^:ft Lj=9 0 0 mm 
: F*J?L£fl<£<£;ft L z = 8 7 Omm 

: ftTLg&^^IMl R = 4 5 mm 

• S»/ X/KB#« : H^;25wt%, Al 2 0 3 ;50wt%, Si0 2 ; 25wt% 

: /•? ^ ^gp ; 13wt%, Zr0 2 ;87vrt% 

■Sfc®2tK(SfrtK)£iB» : BBKteB n±W?L^-b^^b-L^[pI-4 5 0mm<D 

S $ (L 3 = 4 5 Omm) 

: IBI* 70i 
: Jlb^iii $ 10 mm 
: ^<~-X%t<D%kjK-g:g 2 7 mm 

-.urn mm/ xw^fantm-wm 

W©; X/urtJLgp^Mir KSrfSltJn^ : l l 4%) 
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<uMm2> 

<H»J3~8, jfctJE^J 3 ~ 8 m 2 , |H3#f$)> 

tulB^Ji^Jl, 2*3J:Wfctfcm, 2-<OffiHctftWbfc« (^»J3~8, Jfcife 
0»J 3 ~ 8 ) HufBHWiJl, 2*3.fctWfc#0iJl, 2«§r£«>T\ -^H-brlH 
2(WJ), IS 3 (Jttfett) fc*5 N »J3~8, tbt5?^>j3~8(D^-y X 

1212, 133^:}^T> r L / Hj , r ^ D/ L J UT^5 l"L/Hj<£>fil 

^r2^r^x.S#[(2<)j-T?fctb^ > T^;(2) : L> 2 XHJ %mtc-fZ t fcfc *) > 
*fc, rTcD/LjO^ r3^J:Ojit(3 ^)J T'fe^(i N T^(3) : L^%D/3 J 

&gjfci-^^&5 0 ifcfc, in 2, Hi3^, 9zM<Drsfc?t rm&^Eij irurm 

±& (m&M) (omi^om^M^ b , mm (mm (D^m^r^ x<d &m ^ 
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f ij^lmmTOt©^ "@\ 3mmgg©t©S: "O" t LXtf Ufc„ ^ 
<£> "®" "O" £ UTftt$Wct)0{t ^^htlt^^Xh^fltc^ 

^t^tDtm^mt^^^mt \,x^Tjv^i-tf&m\z.wM^ti-bvxhz> 0 
c^fc\ Mitt, ^mKomm^mi-t. xYis-h<Dftmz>$i,xmmis 
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<Hi&0!l9> fcbtfc0i]9, 10 (@8#H3) 

: T * V /^m^m / X/Wc J: £ lUifcM > 

fo&4> 8 0mm©7^ J> /MRS*/ X/P 81 ^§H= 1 Omm, mm^tM^ 

®gP(D^<— fig PS 2 Omm£ L fc O Tr 5 0 — 3f N tbWJ 9 

US2 SriEtSlL&V^ h Is— h / X/^hV) .ItmM 1 0te,fSP3E=l Omm(# 

^PJ-e#^i-S^ffl^)^^$i3(^JiM9 H= 1 0mm, L= 3 Omm 

<om r ^©gp 82) trials: U fc t> £/B V ^c„ 

h : 5 steel -T/rain^^T% f^l?L^^)7KC»^tt5: @ UXWM~ bfc^ 

mm; x^tDjzift^tftfx^zxyj k^/^^^^^l, zk£r#gt$^ 

6^X3fi^&£^*f^/Vi^£rf§g-r £ - £ T% ^-A- Kl*3<D7.kffi£T0f5£: 
£>iij£ (i£ffi?L±#§tf>e>Ji^ 2 5 Omm#t)l^g^t <Z>B#<D»fc*3: 7 n 
— h^fifH-TM^LfctOT'fcSo ife*^ * M'— h / X/KDfcbifcM 9 
^C^A^ ^ I> : 1200L/min ^T?^^fcO^*J-L. tbtfcM 1 0 Xfe 850L/min L 
^tt/fe^o/^o ^frU^LT. HJiM9-efi, 1150L/rain i: N ^^^rSB^L 

r.*Ltt % ^ft«9fi, H= 2 Ommfc&SfcWIH&MftL-CVyfcfc^ ^ 
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<HJfeMl 0, tblSE^Jl 1, 12 (HI9#$0 

MMM 1 0 RX^it^m X 1, 1 2{£OV^ |9©(A)-(E)MUi^ 
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